How lipids and proteins interact in a membrane: a molecular approach.
Membrane proteins in a biological membrane are surrounded by a shell or annulus of 'solvent' lipid molecules. These lipid molecules in general interact rather non-specifically with the protein molecules, although a few 'hot-spots' may be present on the protein where anionic lipids bind with high affinity. Because of the low structural specificity of most of the annular sites, the composition of the lipid annulus will be rather similar to the bulk lipid composition of the membrane. The structures of the solvent lipid molecules are important in determining the conformational state of a membrane protein, and hence its activity, through charge and hydrogen bonding interactions between the lipid headgroups and residues in the protein, and through hydrophobic matching between the protein and the surrounding lipid bilayer. Evidence is also accumulating for the presence of 'co-factor' lipid molecules binding with high specificity to membrane proteins, often between transmembrane alpha-helices, and often being essential for activity.